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Table LAND-A-1: Table of Tangents
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Table LAND-AP-2: Table of Cosines
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MUG Classification Practice Examples

The following three examples provide students additional practice assigning MUC classes. In the first
example, found in the MUC System section of the Investigation Instruments, students follow along step-
by-step with the process. The three examples given below are for your students to try for themselves.
Students should be able to accurately assign a MUC class by the time they complete the last example.
Answers are at the bottom of each page. Student will need additional practice in the field in order to
feel confident assigning MUC types but these examples will help students become familiar with the

MUC Field Guide or MUC System Table and MUC Glossary of Terms.

MUC dassification Example 1

You perform your canopy cover and ground cover measurements, recording the number of
times you saw vegetation through your densiometer and the number of times you saw sky.
You calculate a canopy cover of 70% and note that the crowns of trees are not touching each

other. From these data you know that the MUC Level 1 class is
MUC)

(MUC Class Name)

Each time you see canopy vegetation through your densiometer, you also record and tally the tree

type. It is 80% deciduous. This means that your MUC Level 1 and 2 classis __
MUQC)

(MUC Class Name)

There are not many climbers or epiphytes in this area and there are evergreens. There is a winter

frost in the unfavorable season. This gives you a MUC Level 1,2, and 3 classof
(MUC)

(MUC Class Name)

The evergreen trees have needle leaves. The complete MUC classis _ _ _ _ called
MUC)

(MUC Class Name)
Answer: MUC 1222
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MUC Cassification Example 2

You live in a lowland temperate region. You select a land cover site that is mostly trees with the
crowns touching each other, but about 20% of the ground area has houses on it. After measuring,
the canopy is a 60% hemisclerophyllous evergreen and 40% deciduous mix.

Level 1: Look in the MUC System Table and check the Level 1 choices. When you think you have the
Level 1 class, check the MUC Glossary to be sure. Write the answer in the correct space below.

Level 2: Look in the MUC System Table and check the Level 2 choices. There should only be a few.
Reread the description given above and the definitions in the MUC Glossary. When you think you have
the Level 2 class, write it below.

Level 3: Look in the MUC System Table and check the Level 3 choices. There should be quite a few, but
look at them carefully, some will not fit your description at all. In reality, you will only have a few options
again! Reread the description given above and the definitions in the MUC Glossary. When you think you
have the Level 3 class, write it below.

Level 4: Look in the MUC System Table and check the Level 4 choices. There should only be a few.
Reread the description given above and the definitions in the MUC Glossary. When you think you have
the Level 4 class, write it below.

MUC Class
Level 1 Level2 Level3 Level4

(MUC Class Name)

Answer: MUC 0161

GLOBE® 2003 Appendix - 6 Land Cover/Biology



MUC (lassification Example 3

After you perform your canopy and ground cover measurements, you calculate that the canopy
cover is 20% and composed of a single species of pine tree (needle-leaved). Your ground cover is
90% herbaceous vegetation. It is composed of 85% graminoid and 15% forb. Most of the graminoid
vegetation is over 3 meters tall.

What is the MUC class for this land cover sample site? ___

(MUC Class Name)

xipuaddy /

Answer: MUC 4110
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A Tutorial for the Beverly, MA, Image

The following tutorial is provided as an example
of how a manual land cover map is made for the
Beverly, MA Landsat Thematic Mapper (TM)
image. After completing this tutorial as a training
exercise, each step presented should also be done
by your students, using the TM image of your
own GLOBE Study Site (your 15 km x 15 km
area.) Figure LAND-AP-1 shows a false-color
infrared image of the Beverly, MA image, and will
be used to illustrate the process of performing a
manual land cover mapping. Note that water and
vegetation types are more readily distinguished
if the false-color infrared image is used. However,
you also want to keep your “true-color” image
handy, because it is useful for distinguishing
developed areas.

The following steps are used in the manual
mapping method.

1. Select the Landsat TM satellite image to
be mapped. In the false-color infrared
image, actively growing green vegetation
will appear red (hardwoods and fields are
bright red to pink, evergreens are dark
red to black), water is black, while urban
areas and bare soils are blue.

2. Overlay an 8.5 x 11 inch sheet of clear
plastic on top of the colored print of the
image, using tape to hold it firmly in
place. Once the overlay is in place, mark
the location of the image edges on the
overlay so that it can be placed in exactly
the same position if it is removed. This will
also allow you to place the overlay on
either the true color or false-color
infrared image to take advantage of the
discrimination capabilities of each type of
image.

3. The mapping process involves carefully
outlining the different land cover types
seen on the image, using either colored
crayons or felt-tip marking pens. Use
different colors to represent different land
cover classes if possible. Assign each the
appropriate number for its specific MUC
class. Be certain to identify each area with
the most detailed MUC value for its class.

The illustrations accompanying this tutorial
illustrate the steps in developing a manual land
cover map. For clarity, the individual steps are
shown on separate illustrations, then assembled
to show the final map. In practice, each step is
done on the same sheet, gradually building a
complete map.

* Outline water bodies, as shown in Step 1.
Here we see Marine Open Water, MUC 72,
and Fresh Open Water, MUC 71. Note
that for Open Water, the MUC scheme
only contains two levels.

¢ In the illustration for Step 2, “Barren”
areas, labeled MUC 52 (Sandy) and 53
(Bare Rock) are outlined. The Urban
Residential (91) and Commercial (92)
areas are also discriminated.

* In Step 3, the remaining major features are
developed, including:

MUC 63  — Estuarine

MUC93  — Urban Transportation
MUC 811 — Row Crops/Pasture
MUC 822 — Golf Courses

MUC 823 — Cemeteries

Also added are the vegetated areas:

MUC 0192 — Evergreen Temperate Closed
Forest
MUC 0222 — Deciduous Closed Forest with
Evergreens and Shrubs
* Step 4 presents the final product, a labeled
land cover type map of the Beverly area.
Your students should decide on the final
format of your own map.

GLOBE® 2003
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Since the land cover types in your local area may
be very different from those in Beverly, MA, you
may certainly want to proceed with a different
order to outlining MUC classes. Remember to take
advantage of both the true-color and false-color
infrared images provided to your school.

If there are areas on your image for which your
students are not sure of the specific MUC class,
have students decide how they can verify what is
in that location. This activity is likely to take
several class periods to complete. Have your
students be as careful and specific as possible in
outlining and assigning classes to the various land
cover areas in their image.

Once your Land Cover Map is completed, you
will need to determine its accuracy. This is called
“Accuracy Assessment,” and is described in the
Accuracy Assessment Tutorial.

During the validation process, you will report your
validation data as Land Cover Sample Sites. Once
your map is validated, a copy, along with your
validation data, should be submitted to GLOBE
by following the directions given in the How to
Submit Photos and Maps section of the
Implementation Guide.
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Figure LAND-AP-1: Beverly Landsat Scene
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Step 2
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Step 3
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Accuracy Assessment Tutorial

After you make a land cover type map by using the Manual or Computer-aided Land Cover Mapping Protocol and
collect many Land Cover Sample Site data, you are ready to assess the accuracy of your map. Use this Accuracy

Assessment Tutorial as a guide. There is also an example Accuracy Assessment Work Sheet so you can practice first.

Figure LAND-AP-2 illustrates the map making and accuracy assessment process. First, students collect land cover
sample site data and make a land cover map. Then, the student map data and the validation data (from additional
Land Cover Sample Sites) are compared in an Accurdacy Assessment Work Sheet. Finally, the data are compiled in a

difference/error matrix. Using this matrix, accuracy assessment percentages can be calculated.

Figure LAND-AP-2: Accuracy Assessment Process

class
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Accuracy Assessment Data Work Sheet

A. Validation Data— Data collected
from Land Cover Sample Sites

B. Student Map Classification—
MUC classifications from either
Manual or Computer-aided
Land Cover Mapping

C. MUC Class Titles— MUC classes
identified from map classification
and validation data

D. Major Diagonal Boxes— Number
of times that student map
classification agrees with the
validation data for a particular MUC

E. Row Totals— For each row, sum
of all tally marks in that row

F. Column Totals— For each column,
sum of all tally marks in that column

G. Total Data Samples— Total number
of data samples = (number of rows in
the Accuracy Assessment Work Sheet)

B Student Map Validation Data
Site Name |Classification Data from| from Land Cover | [ T[]
GLOBE Study Site Map Sample Site & & & &
Town Reserve 4110 1121 1 &&&&
Brown’s Woods 0222 0222 11 & &
Sunshine Farm 811 811 1
Greens Woods 0222 1121 [N
State Park 1121 1121 11
Compile Your
Difference/Error Matrix
Validation Data “
MUC MUC MUC MUC Row
v 0222 1121 4110 811 Totals
\ MUC
| 0222
2
S| Muc
= 1121
[)]
E MUC
('Q)_ 4110
S
= C
= MU
G| 811
©
=
@ | Column
Totals
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There are several accuracy assessment percentages
that can be calculated. They are defined below.

Accuracy Assessment Percentages

Overall Accuracy indicates how well the map
identifies all land cover types on the ground.

Producer’s Accuracy indicates what percentage
of the time a particular land cover type on the
ground was identified as that land cover type on
the map. It expresses how well the map producer
identified a land cover type on the map from the
satellite imagery data.

User’s Accuracy indicates what percentage of the
time a particular land cover type on the map is
really that land cover type on the ground. It
expresses how well a person using the map will
find that land cover type on the ground.

Helpful Hints:

* There are two options for students
depending on ability level. Younger
students can enter the data from the
Accuracy Assessment Work Sheet onto the
GLOBE Web site and it will produce the
Difference/Error Matrix, Overall Accuracy,
Producer’s and User’s Accuracy for them.
For older students or a more math-
oriented class, students can follow the
Accuracy Assessment Tutorial and create the
matrix from the Accuracy Assessment Work
Sheet. After they have entered the data into
the GLOBE Web site, they can compare
their results to the ones generated by
GLOBE.

* The accuracy assessment can be repeated
when more validation data have been
collected. The statistical validity of the
accuracy assessment matrix improves as
more samples are used.

* An accuracy assessment can be performed
on only a portion of the map.

* Land Cover Sample Site data, which
were not used in the development of the
map, are used to create the difference/
error matrix.

» Some of the error in a map made from
satellite imagery may be related to the

fundamental limitation of the satellite
image data as a tool in distinguishing land
cover classes.

Ideally, you should have validation
samples for every type of land cover in
your GLOBE Study Site. It may be
desirable to only generate the matrix for
the 3-5 most common land cover types.
Collecting validation data is a time
consuming process. It may take numerous
classes to put together enough data for a
valid matrix.

Create and rely on your GLOBE learning
community to gather enough data for this
protocol.

You can use the Sample Completed Accuracy
Assessment Work Sheet for extra practice.
Doing the Bird Beak Accuracy Assessment
Learning Activity will help you prepare for
this tutorial.

GLOBE® 2003
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Completed Accuracy Assessment Work Sheet

Student Map Validation Data
Site Name Classification Data from| from Land Cover | 1|1
GLOBE Study Site Sample Site
1 | Town Reserve 4110 1121 11
2 | Brown’s Woods 0222 0222 1
3 | Sunshine Farm 811 811 L1
4 | Greens Woods 0222 1121 [ 1]
5 | State Park 1121 1121 1
The first time through this tutorial, use the Completed Accuracy Assessment
Work Sheet above to follow the steps.
What You Need What To Do
e Landsat TM satellite 1. Complete the Accuracy Assessment Work
images of the GLOBE Study Site Sheet.

Your student classified
land cover map

MUC data from Land Cover Sample Sites

Accuracy Assessment Work Sheet
Accuracy Assessment Tutorial

Pen or pencil
Blank paper
Calculator (optional)

Ruler/straight edge (optional)

a. Gather the MUC validation data if it has
not already been organized for you.

b. Fill in the Accuracy Assessment Work Sheet
using the MUC data and your student
classified land cover map.

1. Find a land cover type on your map,
write the name of the area and its MUC
code classification on the Accuracy
Assessment Work Sheet.

2. Look through the validation data (Land
Cover Sample Site data) to find the
MUC classification you recorded when
you visited the site. Record this MUC
on the Accuracy Assessment Work Sheet.

3. Repeat this process (Steps 1 and 2)
until you have covered every area on
your student classified land cover map.

c. Complete the table by putting a “ ["wlhen
the two MUC classes agree and a “ [
when they do not.

GLOBE® 2003
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2. Build an empty difference/error matrix.

a. There should be a column and row in the
matrix for every MUC Class that occurs on
your Accuracy Assessment Work Sheet.

b. Add two extra rows and two extra columns
for the titles and totals.

Note: The example difference/error matrix is shaded
to help show the titles, totals, and data in agreement.
There is no need to shade your matrix.

3. Label Your Difference/Error Matrix with
Titles and MUC Classes
a. Label the top, “Validation Data.”
b. Label the left side, “Student Map
Classification.”
¢. Label the columns and rows of the
difference/error matrix with your MUC
classes from the Accuracy Assessment Work
Sheet. Put the MUC classes in the same
order from the upper left-hand corner going
down (row titles) and across (column titles).
Note: The MUC classes in your matrix may
be different. This matrix was created using
the example Accuracy Assessment Work Sheet
on the previous page.
d. Label the last row “Column Totals.”
e. Label the last column, “Row Totals.”

MucC

MUC | MUC | MUC

MuUC

MUC

MUC

MucC

Student Map Classification

Validation Data

MuUC
0222

MUC | MUC | MUC
1121 | 4110 | 811

Row
Totals

MUC
0222

MUC
1121

MUC
4110

MUC
811

Column
Totals
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4. Tally each row of data from the completed
Accuracy Assessment Work Sheet.

a. Find the row in your matrix matching the
Student Map Classification MUC Class.
E.g., In the first row of the completed Accuracy
Assessment Work Sheet, the Student Map
Classification MUC class is 4110.

Validation Data

MUC | MUC | MUC [ MUC | Row
0222 | 1121 | 4110 | 811 | Totals

MUC
0222

MUC
1121

MUC
4110

MUC
811

Column
Totals

Student Map Classification

Student Map Classification

c. Put a tally mark (1) in the box where the
row and column overlap.
Validation Data

MUC | MUC | MUC [ MUC | Row
0222 | 1121 | 4110 | 811 | Totals

MUC
0222

MUC
1121

MucC
4110

MUC
811

[]

Column
Totals

Student Map Classification
Student Map Classification

5. Calculate Totals
a. Calculate Row Totals — For each row,
add up all tally marks in the row and
put that value in the Row Total box for

b. Find the column in your matrix matching
the Validation Data MUC Class.
E.g., In the first row of the completed
Accuracy Assessment Work Sheet, the
Validation Data MUC Class is 1121.

Validation Data

MUC | MUC | MUC | MUC | Row
0222 | 1121 | 4110 | 811 | Totals

MUC
0222

MUC
1121

MuUC
4110

MUC
811

Column

Totals

d. Repeat these steps to tally all the rows of
data in your Accuracy Assessment Work Sheet.
Validation Data

MUC | MUC | MUC | MUC | Row
0222 | 1121 | 4110 | 811 | Totals

muc |! |
0222

MUC
1121

MUC
4110

MUC
811

Column |
Totals

b. Calculate Column Totals — For each
column, add up all tally marks in the
column and put that value in the Column

that row. Total box for that column.
Validation Data Validation Data
MUC | MUC | MUC | MUC | Row MUC | MUC | MUC | MUC | Row
0222 | 1121 | 4110 | 811 | Totals 0222 | 1121 | 4110 | 811 | Totals
E muc |! | .5 | |
= 0222 =
(8] (8]
E | MUC uuz)
® [ 1121
3 3
O | MUC O
= 4110 %
= | muc =
é 811 é
3 |Column 3
0 | Totals n
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c. Total Data Samples
Add up the Row Totals boxes. 2 + 1 + 1 +1=5
Add up the Column Totals boxes. 1 +3+0+1=5
The sum of the column totals should equal the
sum of the row totals. This should be equal to
the total number of data samples (rows) on
your Accuracy Assessment Work Sheet.
Put this number in the bottom right box
(where Row Totals and Column Totals overlap).
If the sum of the row totals does not equal the
sum of the column totals, recheck your math
and tallies.

6. Calculate the Accuracy Assessment Percentages

a. Calculate Overall Accuracy

Validation Data

MUC | MUC | MUC
1121 | 4110 | 811

MucC
0222

Row
Totals

MUC |
0222

MuUC
1121

MucC
4110

MUC
811

Column
Totals

Student Map Classification

Validation Data

Overall
Accuracy

_sum of major diagonal tallies <100

MUC
0222

MuUC
1121

MUC
4110

MuUC
811

Row
Totals

0222

MUC |

total number of samples

Add the tallies in all the boxes on the major diagonal
(shaded) of your matrix except the lower right-hand
Total box. Divide this sum by the total number of
samples (the value in the lower right-hand total box).

Multiply by 100 to convert it to a percentage.

Overall 1+1+0+1)

= x 100 = 60%
Accuracy

b. Calculate User’s Accuracy

MuC
1121

MuC
4110

MuC
811

Column |-
Totals

Student Map Classification

c. Calculate Producer’s Accuracy

# correctly identified
Row Total

Users

= 1
Accuracy x 100

Producers B # correctly identified

= 1
Accuracy x 100

Column Total

For each MUC class, divide the number of
times you correctly identified it (value on
major diagonal) by the Row Total for that
MUC Class.

E.g., User’s Accuracy = '/, X 100 = 50%

For each MUC class, divide the number of
times you correctly identified it (value on
major diagonal) by the Column Total for
that MUC Class.

E.g., Producers Accuracy = '/, X 100 = 100%

for MUC 0222 for MUC 0222
Validation Data Validation Data
MUC | MUC | MUC | MUC | Row MUC | MUC | MUC | MUC | Row
0222 | 1121 | 4110 | 811 | Totals 0222 | 1121 | 4110 | 811 | Totals
5| vuc | I S| muc ! I
‘% 0222 = 0222
= | Muc 2 | mMuc
9 1121 0 1121
f: a
O | MUC O | MUC
o | 4110 o | 4110
S ©
= | muc = | muc
8 811 5 811
©
3 |Column S Column
0 | Totals » | Totals
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For more practice:
Sample Completed
Accuracy Assessment Work Sheet

Student Map Validation Data
Site Name Classification Data from | from Land Cover | LI-T[]
GLOBE Study Site Sample Sites
Woodwards Valley 0222 1222 [N
Bunyan Trail Woodland 4213 1222 [
State Forest Land 0222 0222 [
The Woods North of School 1222 1222 (-
Brer’s Preserve 2231 2231 1
Shrubland East of Gravel 1222 2231 [
Nature Conservancy Land 2231 62 [
Janice Denvers Property 4233 4213 [
Moosehead Hill 4233 4233 (|
Wetland Behind Food Store 2231 62 [
The Gravel Mine 56 56 (|
Calypso Lake 71 71 (-
Juniors Farm 811 811 1
St. Augustine Farm 811 811 1
Johanns Neighborhood 91 91 (|
MUC dass List

0222 —Closed Forest, Mainly Deciduous, Cold-Deciduous with Evergreens, With Evergreen Needle-
Leaved Trees

1222 —Woodland, Mainly Deciduous, Cold-Deciduous with Evergreens, With Evergreen Needle-
Leaved Trees

2231 —Shrubland or Thicket, Mainly Deciduous, Cold-Deciduous, Temperate

4213 —Herbaceous Vegetation, Medium Tall Graminoid, With Trees Covering 10-40%, Trees: Broad-
Leaved Deciduous

4223 —Herbaceous Vegetation, Medium Tall Graminoid, With Trees Covering <10%, Trees: Broad-
Leaved Deciduous

4233 —Herbaceous Vegetation, Medium Tall Graminoid, With Shrubs, Shrubs: Broad-Leaved
Deciduous

4313 —Herbaceous Vegetation, Short Graminoid, With Trees Covering 10-40%, Trees: Broad-Leaved
Deciduous

56 — Barren Land, Other

62 — Wetland, Palustrine

71 - Open Water, Freshwater

811 — Cultivated Land, Agriculture, Row Crop and Pasture

823 — Cultivated Land, Non-Agriculture, Cemeteries

91 — Urban, Residential
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Student Map Classification

Difference/Error Matrix for

“Sample Completed Accuracy Assessment Work Sheet”

Validation Data

MucC | MUC | MUC | MUC | MUC | MUC | MUC | MUC| MUC| MUC]| Row

0222 | 1222 | 2231 | 4213 | 4233 | 56 62 71 811 91 | Totals
ooz |1 | 2
ez| 1| 2
2231 | . 3
4213 | -
233 ! 2
MS%C | 1
:
Ty | 1
811 I 2
"o 1
Cumnf 31 3 | 2 | 1|1 |1 |2 |1 ]2 ]1]1s

Totals
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Accuracy Assessment Percentages for

“Sample Completed Accuracy Assessment Work Sheet

Overall Accuracy
9 + 15 x 100 = 60%

User’s Accuracies

/4

Producer’s Accuracies

('\:/Igs% Calculation Agcsuerg% y gg&% Calculation ﬂggg&%@s
0222 1+2x100 50% 0222 1+1x100 100%
1222 1+2x100 50% 1222 1+3x100 33%
2231 1+3x100 33% 2231 1+2x100 50%
4213 0+1x100 0% 4213 0+1x100 0%
4233 1+2x100 50% 4233 1+1x100 100%
56 1+1x100 100% 56 1+1x100 100%
62 0 NA 62 0+2x100 0%
71 1+1x100 100% 71 1+1x100 100%
811 2+2x100 100% 811 2+2x100 100%
91 1+1x100 100% o1 1+1x100 100%
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Questions for Further Investigation

* What could you do to improve your
overall accuracy?

* How accurate is your map if someone
wanted to find a good place to have a
picnic in the woods?

* How accurate is your map if you wanted
to see how many times you correctly
identified a park or playing field?

» Which were better — your producer’s or
user’s accuracies? Why do you think that
is?

* How could next year’s class use your data
to create a better Student Classified Map?

xipuaddy /

\
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Land Cover Investigation
Sample Site Data Sheet

School Name:

Measurement Time:

Year Month Day Hour (UT)

Recorded By:
LOCATION
Site Name:
City/State/Country:
Locational Data: Source: [ ]GPS []Other
For GPS data, record from GPS Investigation Data Sheet or Offset Data Sheet
Latitude Longitude Elevation
decimal degrees decimal degrees meters
[ 1 North [ ] South [] East [] West

MUCTO THE MOST DETAILED LEVEL
MUC Class:
MUC Land Cover Type Name:

METADATA (Comments)
PHOTO NUMBER AND ORIENTATION
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Land Gover Investigation

Canopy and Ground Cover Data Sheet*

School Name:

Site:

Measurement Time:

Year Day Hour (UT)
Recorded By:
1. 2. 3. 4. 5. 6. 7.
Canopy Canopy Type | Ground Ground Vegetation Canopy Species or Shrub Cover Dwarf Shrub
Observations | E = Evergreen | Observations Type Common Name + = Tallest Cover
T = Tree Canopy | D = Deciduous | G = Green Cover Eg;é;immmd vegetationis | + = Tallest
SB = Shrub — =Sky B = Brown Cover | oG = Other Green Veg, a shrub vegetation is
Canopy —=No Cover SB = Shrub —=All other a dwarf shrub
—=Sky DS = Dwarf-Shrub _ = All other
GLOBE® 2003 Appendix - 27 Land Cover/Biology




26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Tree Canopy and Ground Cover Data Sheet — Page 2

1. 2. 3. 4. 5. 6. 7.
Canopy Canopy Type | Ground Ground Vegetation Canopy Species or Shrub Cover Dwarf Shrub
Observations E = Evergreen | Observations Type Common Name + = Tallest Cover
T = Tree Canopy | D = Deciduous | G = Green Cover %)fF?rimm‘“d vegetationis | + = Tallest
SB = Shrub — =Sky B = Brown Cover | 0G = Other Green Veg, a shrub vegetation is
Canopy —=No Cover SB = Shrub — = All other a dwarf shrub
—=Sky DS = Dwarf-Shrub _ = All other
Summary of Summary of Summary of Summary of
Tree Canopy Observations Canopy Type Ground Observations Ground Vegetation Type
Total “T” Total “E” Total “G” Total “GD”
Total “~” Total “D” Total “B” Total “FB”
Total “~” Total “OG”
Total Observations Total Observations Total Observations Total “SB”
% Tree Canopy % Ground Total “DS”

Summary of
Shrub Cover

w, »

Total “+” in col. 6

Total Observations

% of Shrub Cover

% Evergreen (E)
% Deciduous (D)

Summary of
Dwarf Shrub Cover

w, »

Total “+”in col. 7

Total Observations

% of Dwarf Shrub
Cover

Total Observations

% Graminoid (GD)

% Forb (FB)

% Other Green (OG)
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Land Gover Investigation

Graminoid, Tree and Shrub Height Data Sheet

School Name: Site:

Measurement Time:

Year Month Day Hour (UT)
Recorded By:
Clinometer Data
*Dominant Species | Clinometer TAN of Distance Eye Height |*Vegetation | *Average
Reading (*) Clinometer |from Tree (m) (m) Height (m) | Height (m)
Reading
Specimen 1.
Specimen 2.
Specimen 3.
Specimen 4.
Specimen 5.
*Co-Dominant Clinometer TAN of Distance Eye Height | *Vegetation | *Average
Species__ | Reading (°) Clinometer | from Tree (m) (m) Height (m) | Height (m)
Reading
Specimen 1.
Specimen 2.
Specimen 3.
Specimen 4.
Specimen 5.

Tree Height = (TAN of Clinometer Reading x Distance from Tree) + Eye Height

Note: Measure each tree three times and average the three height values. If all three values are within 1 meter of the average, report the values. If not,
repeat the measurements until they are within 1 meter of their average, and then report these values.

* Use these columns for measuring the height of graminoids, shrubs, and dwarf-shrubs. Use all the columns if you use your clinometer to
measure height.
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Land Gover Investigation

Measure Tree Height on Level Ground: Simplified Clinometer
Technique Data Sheet

School Name: Site:

Measurement Time:

Year Month Day Hour (UT)
Recorded By:
Clinometer Data
Dominant Species Clinometer Tree Height (m) Average
Reading () (Distance from Base of Tree Height (m)
Tree (m)and Up to Eyes)
Specimen 1.
45°
Specimen 2.
45°
Specimen 3.
45°
Specimen 4.
45°
Specimen 5.
45°
Co-Dominant Clinometer Tree Height (m) Average
Species Reading () (Distance from Base of Tree Height (m)
Tree (m)and Up to Eyes)
Specimen 1.
45°
Specimen 2.
45°
Specimen 3.
45°
Specimen 4.
45°
Specimen 5.
45°

Note: Measure each tree three times and average the three height values. If all three values are within 1 meter of the average, report the values. If not,
repeat the measurements until they are within 1 meter of their average, and then report these values.
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Land Gover Investigation

Measure Tree Height on a Slope: Stand by Tree Data Sheet

School Name:

Site:

Measurement Time:

Recorded By:

Year

Month

Day

Hour (UT)

Clinometer Data

Dominant Species

Clinometer

Reading (*)

TAN of
Clinometer
Reading

Height to 0°
on Tree (m)

Distance to
Tree (m)

Tree
Height (m)

Average
Tree
Height (m)

Specimen 1.

Specimen 2.

Specimen 3.

Specimen 4.

Specimen 5.

Co-Dominant
Species

Clinometer
Reading (*)

TAN of
Clinometer
Reading

Height to 0°
on Tree (m)

Distance to
Tree (m)

Tree
Height (m)

Average
Tree
Height (m)

Specimen 1.

Specimen 2.

Specimen 3.

Specimen 4.

Specimen 5.

Tree Height = [(TAN of Clinometer Reading) x (Distance to Tree)] + (Height to 0° on Tree)

Note: Measure each tree three times and average the three height values. If all three values are within 1 meter of the average, report the values. If not,
repeat the measurements until they are within 1 meter of their average, and then report these values.
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Land Gover Investigation

Tree Circumference Data Sheet

School Name:

Site:

Measurement Time:

Recorded By:

Year Month

Day

Hour (UT)

Tree Circumference Measurements

Dominant Species:

Tree circumference (cm)

A P ol A

Co-Dominant Species:

Tree circumference (cm)

AR B e A
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Land Gover Investigation

Graminoid Biomass Data Sheet

School Name:

Site:

Measurement Time:

Year Month Day Hour (UT)
Recorded By:
Graminoid Biomass Measurements
Sample Number Color Mass of Sample Mass of Empty Graminoid
and Bag (g) Bag (g) Biomass (g)
Green
L. Brown
Green
2. Brown
Green
3. Brown
Graminoid Biomass = Mass of Sample and Bag — Mass of Empty Bag
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10

11

12

13

14

15

16

Accuracy Assessment

Work Sheet

vof swden®

Site Name

Student Map Classification
from GLOBE Study Site

Validation Data from
Land Cover Sample Sites
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Fire Fuel Protocol

Center Plot Data Sheet

School Name:

Observer Names:

Date: Study Site Name (give your site a unique name):

Aspect: degrees True North (enter O for sites with no slope)

Overall slope of stand: lookingup — slope degrees lookingdown ___ slope
degrees

Heights of trees or shrubs in dominant stratum:
Tree or Shrub Height(m)
1

O[O || |U|h~|WIN

—
(e}

Average height of dominant stratum = (sum of heights) + (total number of trees and shrubs)

Average height:
Heights of the base of crowns in lowest stratum:
Tree or Shrub Height(m)
1
2
3
4
5
6
7
8
9
10

Average height of base of crowns = (sum of heights) + (total number of trees and shrubs)
Average height:

Comments:
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Fire Fuel Protocol:

Transect Measurements Data Sheet

School Name:

Observer Names:

Date: Study Site Name (give your site a unique name):

Number of Transects:

Woody Fuel Counts

Transect 1 Transect 2 Transect 3 Transect 4

Direction of transect 90° 330° 270° 210°
(True North)

Slope of transect
(degrees)

0-1 cm diameters
(5-7 m mark)

1-3 cm diameters
(5-10 m mark)

3-8 cm diameters
(5-25 m mark)

Transect 5 Transect 6 Transect 7

Direction of transect 150° 90° 30°
(True North)

Slope of transect
(degrees)

0-1 cm diameters
(5-7 m mark)

1-3 cm diameters
(5-10 m mark)

3-8 cm diameters
(5-25 m mark)
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Glossary

Accuracy
How close a measurement is to a standard
value of that measurement

Assessment
Evaluation of the value of an object

Biogeochemical
Refers to the chemical interactions
between the living (“bio”) and physical
(“geo”) components of the Earth system,
as in biogeochemical cycles of carbon,
nitrogen, etc.

Biomass
The dry weight of vegetation above a unit
area of ground, often reported as grams
(dry weight) per square meter

Biome
A major ecological community type (as
grassland or desert)

Biometry
The process of making biological
measurements

Biosphere
The living component of the Earth system,
along with the gaseous (atmosphere),
liquid (hydrosphere), and solid
(geosphere) components

Canopy Cover
The amount of canopy foliage above a
given portion of ground is the canopy
cover. This will determine the amount of
sunlight that reaches that portion of
ground.

Catastrophic
Used to describe a sudden, violent event

Characteristics
A distinguishing feature

Classification
Sorting a group of items into well-defined
and distinct subsets according to specific
criteria

Clinometer
A clinometer is an instrument for
measuring the angle of a change in height
or elevation.

-

=

Criteria
Decision rules that are used to determine
into which subset an item is placed during
a classification

Deciduous
Refers to trees or shrubs that lose their
leaves every year

Default
A preset value that a computer uses or an
action that it takes unless it is told
otherwise

Densiometer
A device for determining the percentage of
canopy closure in a wooded environment

Dichotomous
This is a branching decision tree (decoder)
characterized by successive forking into
two approximately equal and
contradictory divisions, which ultimately
leads to only one correct outcome.

Difference/Error Matrix
A graphic method of comparing two data
sets for validation

Dominant
A plant or animal that, due to its large
numbers or size, influences the conditions
of an area and determines what other
plants or animals can live there

Ecosystem
System formed by the interactions of a
community of living things with its
environment

Equatorial
Near the equator

Evapotranspiration
The return of water to the atmosphere by
evaporation (from solar energy) and
transpiration (plant activity.)

Glossary
List of terms in a special subject with their
definitions
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Genus (pl. Genera)
This is an inclusive category whose
species have more characteristics in
common with each other than with
species of other genera. Genera, therefore,
are collections of closely related species.
Geosphere
The solid component of the Earth system;
e.g. rocks, soil, etc.
Gradient
The rate of change in a measured quantity
OVer space or time
Graminoid
Grass-like vegetation
Ground Cover
The amount of ground-level vegetation
covering a given area. (For the GLOBE
program, “ground level” is defined as
“below the observer’s knees.” Ground
cover is expressed as a percentage. E.g.
30% ground cover means that, viewed
from above, 30% of the ground surface is
obscured by ground-level vegetation.
Herbaceous
A plant or plant part that is not woody
Hierarchical
Having the characteristics of a system of
objects ranked one above the other
Homogeneous
Composed of parts that are all the same
kind, in this case, the same land cover
type
Hydrosphere
The liquid component of the Earth
system; e.g. oceans, lakes, rivers, etc.
Iterative
To do something over again or repeatedly
Magnetic North
The direction the compass needle points,
rather than true north which is a
geographic place
Metadata
Any additional information that cannot be
expressed in the measurement data such
as historical information, weather
conditions, weather effects, and other
observations

Methodology
A set of procedures or a planned way of
doing this investigation
Multitemporal
Viewed from more than one point in time
NOAA
The National Oceanic and Atmospheric
Administration.
Perennating Organs
Parts of plants that live over from one
season to another (tubers, rhizomes)
Perturbations
A disturbance in the normal functioning of
a system
Phenology
The study of changes over time in an
environmental setting
Photointerpretation
The production of a land cover map or
identification of specific features by visual
inspection of an aerial photo or satellite
image
Photosynthetic Potential
The maximum amount of biomass that
can be produced in an area
Physiological
Characteristic of, or appropriate to, an
organism’s healthy or normal functioning
Pixels
The smallest element of an image
Precise
Exact in measuring
Primary Productivity
The rate at which organic material is
produced by photosynthesis at a given
location. Often represented as grams (dry
weight) of Carbon per m? per year.
Protocol
A plan for carrying out a scientific study
Sediment
Matter that settles to the bottom
eventually but can be carried along in a
water body or the air until then
Senescence
The plant growth phase from full maturity
to death that is characterized by a loss in
dry weight
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Spatial
Having to do with space

Species
This is a group of individual plants/
animals that is fundamentally alike.

™
Thematic Mapper. Carried aboard the
Landsat 4 and 5 satellites, this instrument
is designed to study surface features in 7
bands covering the visible through
thermal infrared regions with a pixel
resolution of 30 m in 6 bands and 120 m
in the thermal infrared band.

Topographic Map
Map showing detailed features and
contour lines of an area

Urban
Areas developed for residential (ex.
houses, apartments), commercial (ex.
stores), industrial (ex. factories) or
transportation (ex. roads) uses

Validation Data
Data necessary to assess the accuracy of a
land cover map produced by manual or
electronic means.

Variation
A different form of something
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